Schizoaffective disorder is a psychiatric disease with schizophrenic and affective, i.e. depressive, manic or bipolar symptoms. Three cases are presented, while the course of the disease and a different pharmacological treatment are described. The first patient suffers from a recurrent form with bipolar symptoms. The antipsychotic treatment was switched from haloperidol to clozapine with a superior antipsychotic effect and the two moodstabilzing drugs lithium and carbamazepine. The second patient suffers from recurrent schizomanic symptoms and finally the patient is administered the second-generation antipsychotic drug olanzapine, which reduces negative schizophrenic symptoms. The third patient shows recurrent schizomanic symptoms as well. The antipsychotic treatment was switched to quetiapine with a high affinity for the 5-HT2A receptor. The mechanism of action and the adverse effects of the prescribed drugs are pointed out. The patients remained stable, because they adhere to the pharmacological treatment and because they are socially integrated.
Introduction
Whereas schizophrenia, a chronic disabling psychiatric disease has a prevalence of 1% in the population, schizoaffective disorder has a prevalance of 0.5% [1] . In patients suffering schizoaffective disorder, schizophrenic symptoms are combined with affective, i.e. depressive, manic or bipolar symptoms. Schizophrenic patients show positive schizophrenic (hallucinations, paranoia and delusions), negative schizophrenic (social withdrawal, mutism) and cognitive symptoms. Schizophrenic symptoms mostly become manifest as an acute psychosis. The brain regions involved in schizophrenic symptoms are the prefrontal cortex, hippocampus and the ventral tegmental area. In these brain regions, dopamine and serotonin hyperactivity via D 2 and 5-HT 2A receptors can be found, and a dysfunction of two presynaptic inhibitory neurotransmitters, namely of GABA via GABA A receptors and of glutamate via NMDA (N-methyl-D-aspartate) receptors can be found. Some susceptibility genes of schizophrenia have been discovered [2] . The brain regions involved in affective symptoms are the hippocampus and the brainstem. In depressive symptoms, hypoactivity of monoamines, i.e. of serotonin, noradrenaline and dopamine can be found. In manic symptoms, hyperactivity of dopamine and serotonin in the hippocampus can be found [3] . Besides, dysfunction of GABA and glutamate is combined with these neurotransmitter alterations. 30% of the schizophrenic patients experienced traumata [4] . Schizoaffective disorder is currently treated by second-generation antipsychotic drugs, such as risperidone, olanzapine, quetiapine, clozapine and aripiprazole. In some cases, mood-stabilizing drugs such as lithium, carbamazepine and valproate are administered additionally [5] . There are different outcomes of schizoaffective disorder, a psychosis with a total remission, a recurrent psychosis with a residual condition and a recurrent psychosis with a deficiency condition [6] .
Case Report 1
The first case report is about a 59-year old woman with a recurrent psychosis and a bipolar form. She suffered psychosis at the age of 24 years for the first time. She had persecution complex, heard voices talking to each other, had sleeping disturbances and had difficulty in performing her work as a kindergarten teacher. She was married at that time and did not succeed to care of her 4-year old daughter. She was treated with an electroconvulsive therapy and with the firstgeneration antipsychotic drug haloperidol, which caused serious movement disturbances. After the treatment in a psychiatric ward, she was administered a long-acting injectable form of haloperidol. Ten years later she divorced from her husband. She still suffered from paranoia, depressive and manic symptoms. She retired after the in-patient treatment. At the age of 43 years, she was readmitted to a psychiatric hospital. The physician decided to change the medication and prescribed 100 mg clozapine, 600 mg carbamazepine and 300 mg lithium acetate. With this medication, the schizophrenic and affective symptoms improved. She remained stable and exerts activities in a selfhelp group.
Case Report 2
The second case report is about a 68-year old woman with a recurrent schizomanic psychosis. She showed schizomanic psychosis for the first time at the age of 28 years. She suffered paranoia and had accoustic hallucinations. She was treated in a psychiatric ward. After the in-patient treatment, she retired and partly worked as a teacher. However, the psychotic and manic symptoms reoccured and she tried suicide several times. She was treated with 100 mg clozapine, and the schizoamanic symptoms improved. Ten years ago, she was switched from clozapine to the second-generation antipsychotic drug quetiapine (400 mg). With this medication, the residual symptoms improved very much, and she is still active in a self-help group.
Case Report 3
The third case report is about a 42-year old woman with a recurrent schizomanic psychosis. She developed schizomanic symptoms for the first time at the age of 18 years. She had paranoia and had accoustic hallucinations. She then was treated with haloperidol (8 mg) and after the in-patient treatment she studied dietitics. Since the schizomanic symptoms reoccured several times, she partially retired. The pharmacological treatment was switched from ziprasidone to olanzapine (10 mg), and the suicide attempts disappeared. She got married at the age of 30 years and had a son. She is still active in a parttime work.
Pharmacological Treatment of Schizoaffective Disorder
Schizoaffective disorder is currently treated by second-generation antipsychotic drugs, which can be combined with mood-stabilizing drugs such as lithium or carbamazepine or with antidepressant drugs, if the patient has schizophrenic and depressive symptoms. Second-generation antipsychotic drugs are mostly antagonists of the dopaminergic D 2 receptor and of the serotonergic 5-HT 2A receptor [5] . Mood-stabilizing drugs ameliorate depressive and manic symptoms [7] . Antidepressant drugs, which block the reuptake of monamines, improve depressive symptoms [3] .
First Generation Antipsychotic Drugs
First-generation antipsychotic drugs have an antagonistic effect at the dopaminergic D 2 receptor and at other receptors. These drugs treat positive schizophrenic and manic symptoms, however they cause extrapyramidal symptoms to a greater extent and more often than second-generation antipsychotic drugs. They have a weak therapeutic effect on negative schizophrenic symptoms [6] .
Haloperidol
Haloperidol is FGA with a high affinity for the D 2 receptor. It improves positive schizophrenic symptoms and manic symptoms, but causes often dystonia, parkinsonism and akathisia. An application as a long-acting injectable form is available [8] . The patient in case report 1 suffered very much from movement disturbances in the legs. The patient in case report also indicated extrapyramidal symptoms.
Second-Generation Antipsychotic Drugs
Schizoaffective disorder is currently treated by second-generation antipsychotic drugs (SGAs), which are mostly antagonists of the dopaminergic D 2 receptor and of the serotonergic 5-HT 2A receptor. They treat positive schizophrenic symptoms, reduce negative schizophrenic symptoms and improve manic symptoms. Among the SGAs, olanzapine, quetiapine, ziprasidone and clozapine will be mentioned [5] .
Olanzapine
Olanzapine is a SGA with an antagonism at the D 2 and 5-HT 2A receptors, while it has a lower affinity for the D 2 receptor and a greater affinity for the 5-HT 2A receptor than risperidone. It improves negative schizophrenic symptoms better than risperidone and exerts a good antipsychotic and antimanic effect. It induces extrapyramidal symptoms (EPS) to a lesser extent than risperidone, because its affinity for the D 2 receptors is lower than that of risperidone. It causes metabolic and cardiac adverse effects more often than risperidone. It belongs to the prolactin-sparing antipsychotic drugs [9] . The patient in case report 3 has reached a stable form of schizoaffective disorder, since she has been talking olanzapine. She does not suffer from extrapyramidal symptoms.
Quetiapine
Quetiapine is a SGA with an antagonism at the D 2 and 5-HT 2A receptors, while it has a lower affinity for the D 2 receptor and a greater affinity for the 5-HT 2A receptor than olanzapine. It exerts good antipsychotic and antidepressive properties. It seldom causes EPS and is a prolactin-sparing antipsychotic drug. It causes metabolic and cardiac adverse effects like risperidone [10] . The patient in case report 2 was treated with quetiapine, and the psychotic and affective symptoms were improved very much. She suffers from sedation after taking the prescribed antipsychotic drug.
Ziprasidone
Ziprasidone is a SGA with an antagonism at the D 2 and 5-HT 2A receptors and an agonism at the 5-HT 1A receptor. It exerts good antipsychotic and antidepressive effects. It seldom causes EPS and is a prolactin-sparing antipsychotic drug. It causes metabolic and cardiac adverse effects to a lesser extent than risperidone, olanzapine and quetiapine [11] . The patient in case report 3 indicated that with the medication of ziprasidone she had suicide thoughts which improved, after the treatment with ziprasidone was switched to a pharmacotherapy with olanzapine.
Clozapine
Clozapine is a SGA with an antagonism at the D3, D4 and 5-HT2A receptors. It exerts a stronger antipsychotic effect than other SGAs and is restricted to treatment-resistant form of psychotic disorders. It seldom causes EPS and does not raise prolactin levels. It causes metabolic and cardiac adverse effects like olanzapine. 3% of the patients treated by clozapine show neutropenia or agranulocytosis [12] . Clozapine improved very much the paranoid symptoms and accoustic hallucinations in the patient in case report 1. The white blood cell count was controlled every three weeks. Clozapine also treated the schizomanic symptoms in case report 2 and the suicide thoughts.
Mood-stabilizing drugs
Mood-stabilizing drugs are administered to patients with schizoaffective disorder, especially if schizophrenic symptoms are combined with alternative depressive and manic symptoms. Here, the mechanism of action of lithium and carbamazepine are described [6] .
Lithium
Lithium has a therapeutic effect on depressive, manic and bipolar symptoms. It inhibits the excitatory effect of dopamine and glutamate and increases the presynaptic inhibitory effect of GABA. One third of the patients treated with lithium have no recurrence of affective symptoms. The cardio-and nephrotoxic adverse effects of lithium have to be considered [13] . Lithium improved the alternating affective symptoms in the patient in case report 1. The patient suffered from a tremor. The parameters of the heart, the kidneys and the thyroid gland were controlled regularly.
Carbamazepine
Carbamazepine is an antiepileptic drug, which blocks fastinactivated sodium channels. It does not activate or block neurotransmitter receptors. It is recommended in patients with schizoaffective disorder or in schizophrenic patients with E.E.G.
abnormalities [14] . In the patient in case report 1, the parameters of the liver were controlled regularly.
Conclusion
This case report summarizes three cases of schizoaffective disorder. In the first case report, a recurrent form is described with schizophrenic and bipolar symptoms. After a treatment with the FGA haloperidol, the treatment was switched to clozapine with a superior antipsychotic effect and the two mood-stabilizing drugs lithium and carbamazepine. With this medication, the paranoid and affective symptoms improved. The patient remained stable, because she has an insight in the disease and because she is integrated in a self-help group. The case report 2 and 3 describes a recurrent form with schizophrenic and manic symptoms. In the second case report, the schizophrenic and manic symptoms improved, after the treatment was switched from clozapine to quetiapine with a high affinity for the 5-HT 2A receptor. The patient remained stable and is active in a self-help group. In the third case report, the patient remained stable, since she was switched from ziprasidone to olanzapine. Olanzapine is an SGA with a higher affinity for the 5-HT 2A receptor than risperidone and which reduces negative schizophrenic symptoms better than other SGAs. The patient is married and is working in a part-time work.
